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0 2! OS! 
[^A^§^S] 7 %^ 333.000 S! 

Wm 366.000 S! 

[S¥/HW] 1. fiSitAj- SAilAH(£S)_1S 2.SX|01l£J2jga^A^(^:^^A^^o|ol| 
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^ ^^fi] HMM ^1- jy.^ cflolE-lcHl cfl*V 91^ -$-^» ^^^^]^]7] 

^^ ^>bB^# ^iSV^ 3)-;^ ^ :^S. ^l^V 21-^^ ^5^^>^, 9m ^^^*>^ 

=^^^<^1 sltb ^l^^s] ^^oi] 4^ *J=^^ :£S.^ ^ HMM ^1- ^j-'^ 

S.W^^JL, ^7] ^^^^^ ^ #2fl^<Hl Cfltb HMM 7>^^1# ^^^^ ifl ^Hfl €^1 

£. 1 
m9l^] 

HMM 7>#^1, 9m. ^'i 
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HMM ^1- a.^^ {METHOD FOR MODIFICATING HMM} 



-£ 1^ -g- ^^^^ 'a ^>>1<^1<^1 ^t!- HMM M-Bj^^fl 

£ 2fe ^ <a HMM ^1- .a.^ «c]-^«^l ^-g-s]^ 2)-el-n]Ei 

£ 3^ HMM 71-^^1 M-Bi-^a ZLEflH. 



[^^o] ^t}^ 71 ^^o> ^ ZL ^<:>>o^ ^efl7l^l 

^ ^^'^^ HMM ^1- M.^ ^^S.. ^^, HMM ^1: ^l-§-*H 91 

^ ^J^^i-^l^l^ HMM ^1- 5J^]4. 

•aaV^^S., ^}3.B. S'S^ (Hidden Markov Modeling)^ ^^ofl^H ^^^^ 

a.^i^5>^ "a-i: HMM ^^n^ ^1- IJ-^^S ^^^l^c}. ^^fl ^1: 

'S-^ 7>^ >^>-8-Sl^ IJ-^^ MLCMaximun Likelihood) «J-'^<=li=f. 
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^1: ^S. ^^^M ^tb IJ-^^S. Ij-^o] ^o] 

^*]. '?l<^7lol ^^^^ <?1^7l^ ol^ <^1B1^S ^^^^^ ^^7l^ 

GPDCGenernalized Probabilistic Descent) '^JLZ\^<>\] 7]^-^ MCECMinimum Classification 
Error) '^J-'^^^lcf. 

MCE 7li^S^ eflolE^o^ ^1: ^Sl- ^:^sr>c^ S.^^^ ^^il 

^ 91^ ^^^^ mm^ no]^^: ^<^m. ^1^> MCE <&J1b1^^ 

^^>ji oflei ^i-o] ^s^ajo] H-Efifl^ ^^o]] t^^}c^ t^^vcf. atb, mce 

o.^^ 2.c^o^ ^^£7> Ji;^^ '^BfloilA^ ^i^(mixture) 71-^^1, S.^^^} HMM 7] 

^i:f. MCE ycJ-'^^ HMM ^^<i tfl^flefl -i-^^^-i- A>olo^ 

MCE 7l^^ ^S. ML 71^21- '^^^H ^*fl^l:il ^-^1^ ML ^^^^] 

HMMiicI- -f^tl: -S.-yi^f. 

7l^^ol HMM 7ltiVs] ol^7lo]lAi, sl]^ ojAi^ o^^ ^efl>- idi cfltb 

cf^ ^^l- :y-ol ^o^^c^. 
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0030050552 %^ <^7^: 2003/12/13 

g,(X;A) = log{g'/(X,q;A)} 

i^n^ 11 

t:!-^^ (mixture) 7]-fAlov hmM<H1a-1^, ^VEfl ^^^4 

A/ 

[^^^ 2] ^ 

<14> 

'^7lo1lA-1, N(-)^ 7>^Al«?> S.7]^M j. 

(mixture) m<^]^'\^ ^^]o]jl, ^^-fe j, (mixture) moll>H^ ^^^^<^lt^. 

<15> ^^^ofl tfl^H, #Efl>^ ^^o] AV-g-slt^ -g-A^ X^l cfltb #2fl^ C(X)^ 

<16> ^ 

C (X) = Q // / = arg max gj (X; A) 

i^n^ 31 
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<18> ^7.^^ '^^^91 Tt^9l 3* ^^S. K^^}^ ^o] :gA^>til-. 5fl^ o] 

<19> j 

1 r -J7 



'//(X;A) = -g,(X;A) + log 



77 . 2: exp^y(X;A)77_ 



<20> <^7HlA-l. "Q^^ N-best -^.-a^ Sefl^l-^ 7fl^olrf. ^efl>^ ioj] tfl 

X<^1 cflsfl, c?/(X)^0 ^ ^OIAI^ ^^]^}^ '^,C^<0^ ;g^^V o]M^ cr^xi]^ 



<21> ^^*V ^^^^^ <^1^ ^^^=7^^ ^Bl)S.Ai :3^£ofl ^^>0^ ^^^Cf. 

<22> 



■^^.s, A(X;A) = /(rf(X)) 



<23> O]^ ^^^^^ o^^^<y o]^ ^-.^ ^o^^ ^ o;i0.4 cf-§-5]- 

(sigmoid) ^^7]- a>-§-^i^. 



<24> 



1 + exp[-rJ 4- 0] 

i^n^ 61 ^'t J 

<26> n].^lB]-0.^. nl^lo^ ^A^d\] cfl^>cx^ 01^17] A^--^ ^^*V^^^ ^7>^cf. 
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<27> 

/(X;A)=2;//(X;A)l(XeC,) 

{^^^ 7] '"^ 
<28> «>i7l<^lA^, 1(. )^ S^1>^V( indicator) ^^<^]^. 

sl-^>7l GPD "&Jie^#oi ^s. >««>-§-^4. GPD -yroiel^^ ^o] ^o]^t]-, 

<30> . 

A«+,=A„-ff„U„V/(X;A)U„^ 

<31> 

<^7loiiA^, '^=-2-3- ^^o^ a7l(step size) 

<32> GPD ^Itb S^<^1 ^^sl- 7l#olrf. zi&m, ^^ 3.^iS.^^^ HMM 

^l-g-^>^ cfl^'Hl GPD ^J12l#^ HMM sj-el-i^l ^-g-^l-^i=f. ^^'°]^^ ^ 

<33> ^ 

<34> >^V^^V Alji). ^A] ^^HlA^o^ sj-S^-olE-l n>^Al7l7l ^^^^ 
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afj -> ay where a^j = e'"'-' I VLk^^'^ ] 
<^jk -> Cjk ^here cjk =e^^* /{llke^j'' j 

^ jkl -> ^7>t/ = logCTy^t/ 
[^^^ 101 y * y« 

<36> zieluf, segmental GPD ^Jisl^ofl 7]^^ MCE ^€ #2fli«Hl ^tlr 



HMM ^1- yj-'S^ ^l^^mcfl ^ ^^o] 



o\ ^^c\\ Tx^^ 01A1 ^^-^ M-Ei-ifl^ ^^^^^^1- ^^^m ^^1; ^oM ^^^^^^ 
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^ ^^^m ^^11- i^*>^. ^'i^^^ 4 #2fl>i<Hl qlt!: HMM 7>^^11- ^V7l ^^^^ 



<40> £ 1^ ^ ^ ^^l<^lofl ^tb HMM ^1- ^j-^* M-^^ , ole-l 

tb ^ ^'^^ HMM ^1: jy.^^ ^^3^>^ cf^^ ^cf. 

<4i> ^^i, jifl^-i- <y^t!:t:1-(S110). <^7lAi, -H-Aftb 

# ^7l ^SflA-l HMM #^ ^l-ofl ifl^^flsl) ^^sl^ <^l-g-*>7l ^Sfl>H 

HMM«H1 71-^^11- ^o] ^olAl ^;£7]. <^o] sl^ ^^^V*:^ -2. 

^i-^l- 7lcfl^ ^ o;^cf. o]^ ^^A] HMMSl #^ rfi^cH^ «! w] (Viterbi ) ^^^'^l 
HMM #^ ^1-^4 HMMfi] 7>^^lSl S^tbi^. ^^-^ ^§><^ S.^ 

^ oj^^V J7^ cfo^ olAlo^ ^ 7].;g^].o^ 7l^2^ol o]^ ^^S.^^ M7flSl HMM^ 

*>J1 y^Z\^9] o]M ^o^^ j7flo] ^l-Hfl^ ^^J^Cfjl 7l-^^>^>. HMM 7la>o:| olXjo. ^gfl^ 

i:flt!- <^l-g-^ #efl^ S^Sfl ^^o] ol^cH^lTll ^4. olsq. :^ 

^ 91^ 4^<^1 ^c>^^-l io]] cfl^ icHl o^sfl ojsi- -e- 

Af^l-Tl) HMM 7ltiVo] olAl 3|.;goll Ojo^A^ ^-efl^ i ofl cfl Cf^ ofl 
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<42> 



^/(X;A)=^w,) 



so, 



(0 



[^^^ 111 



<43> 



<44> 



o]>Oofl A>-g-£)^ HMM ^^<^1 i:fl^ HMM 7>^^1^ t^-g- <i]4 ^o] hMM^I ^ 7fl^S- 



<45> 



<46> 



HMM 7l-#^l7> IS. -i^jsl^* «fl N-best S-t^ 7l^o.^ ^ -arJie^^ol :^ 



<47> 



att, cflojEloil tflt!- ^^S] 7fl^l- ^4iAl7l7l ^tb "J-'^-^S N-best 



rf^H^o)! 7]^^ 4 "SI Segmental) GPD <^Jiel#o] ^>-g-^cf. ZLeiM-. ^£ Tfl^oil sit!: ^1 
^7>* 3^§>7l ^s:>o^ HMM 7>^^1<^1 Cflt!- ^l^iJt* n^^}^ Cfl^«^l ^Bl^ 



'=>]^]^ HMM 7>#^12] ^5^-^^ l!:^t!r M-^^^ ^-tl:^ #*V^ °fl-f ^^^Ml 
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^ ^2). ^^jo^ iB^S] ^l:iJ:<^l 7>^^]1- t-lsfl^^ ^^a-^ ^ ^ 7}^]7} A} 

^ i=f# 



<49> 



^/(X;A) = -g,(X;A) + log 



exp 



fey(X;A)/7] 



l^^^ 13] 



<50> 



#Efl^ i^il cfltb HMM 7>#^1 ^tb ;^]^^ ^oi^i 3^£s>|. o.^^o^ iofl 



<51> 



^//(X;A) 



i^^M 14] 



^/(X;A) 



<52> 



:^ ^, tfl^V^ #ell^ ^-g-t}:i=]-(S120). ^, ^ 



<53> 



cV(Sl30). 
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<54> zi :f , ^^7] ^^^^^^^1 S^sfl a.'i (S140) . 

<55> ^7i^ IS. #2fli i^l mm 7>^^]^ #2fl^ ^4x^1 

<56> . 

[^^--1 151 + ^) = (") - ■ (n) ■ A Wi 

<57> ^^-71 S.'i s|-2]-ulEl ^o]] rrfef hMM 7>^^1 ^^^]-Jl(S150) , -^-71 HMM 7> 

A. 

<58> HMM ^^<^1 iflt!: HMM 7>#^lfi1 ^o] hMM vfl^l HMM ^ 7ll^7> S)^ HMM 7>^^lo1] cfl 

tlr ^1^^ i?>^Al7l7l ^^fl^i t:f^ ^o] sfe^-DlE-l ji}^^^ HMM 7>^^1«^1 ai-g-^!: 

<59> ✓ ^ 

<60> ~ 

HMM 7l-#^lolcf. 
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V[0]U] = 0 ,y = ;ro 



W] = -«>,y>/ro 

y[t]U] = max [V[t - l][h] + H</r) • logfl^y )J+ h<;) • bgbjixt] 
17] -nifj^Hk^k^ 1,2,A 



<64> £ 2^ ^ ^'^^ ^ ^Ajc^joil HMM ^1- ^-§-5]^ 2|-e^-i:ilE-l 

>^voi <?J^%M(S210), ^t!- tilBlHl cl^T^^ ^^*>J1(S220), N-best 

^^ i!i^^^6\] c^tl ^oiAi 3^:£7]. ojoi;^] o^«.^ ^^t!:Cl-(S230) . 

<66> nl-ol:^ O^olAl a^£7> ^^91 ^i7> #efl^<^l Cfl^ :^iS<Hl- 

S^«fl ^7l ^iEl-(delta) ^l^S ^*>J1(S240), <>]% #2fl^* ^^j^>^ 7fl7l]Sl 

HMM 7>^^loll HVcgs^l-T]! ^i:f(S250). ol^ofl^, HMM 7}^yi\7\ tiV<^^ ^]^^\ ^3."^ sj-^o] ^ 
^^cf. ttfe^^i, ^1-71 ^lOf uif^^ofl #efl^l- ^>^^*>^ HMM 7>#^ll- ^^^Vcf. 



<67> 
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'HI cflt!- tE^-Cdelta) ;^1^<^1J1, ^f;^^ <H1 >| s)-^ al^ojcf. 

<69> o]9\- :^o] HMM 7]-^^]^ ^}7] ^d]] ^o^^^l^ HMM 71-^^1 <Hl cflt}- ^^1^ 

<70> . ^ 

- f A/ ~ ^ 

[^^^ 191 ^^^^ ^ 

■8-^^^ 'iJ^^^ ^^1(S210)S. #oV7>7ll ^4. 



<72> HMM ^1- <el^^ ^7>§>7l ^*><^ cjs. ^^l-§-^ oj^t!: 

^Al^V^cf. ci-s. DB^ ^•}^^ «:^<HlAi ^-g-s)o^o.c^ 500'^(^^^ 250^ 

. <^^d 250^)5^ ^^^o.^ ^^^^^Jl. 400^(^^^ 200^. <^>^^ 200^)^ ^^^^1 *^<H1 a>-§- 
Sj^iJl 100^ (^^^ 50^, <^^^ 50^)^ oiAioi] A>-g-£]ojcf. ^ ^^oil^i^ 11.025KHZ 

DSP ^Hl^io^ ^Ai7i ^^Ai i6KHzS. 'Sl-^^ 11.025KHZS. cf^ 

«^*>^i^. log <Hm;^l» 3L^s^H 13^> cepstral ^1^. 13^> 1^} ^]^7^]^, 

13^} 2^} n]^ 7fl^» ol-g-srH # 3^^^, 39^} ^B]^ -£€■ ^cJ-^fl #^ ^ 

1- 8 (mixture) ^-^^ 7>-?-a1o]: ^jc^ A>-g-^>^c]-. nflol^, s^-o] ^^o.^>^<| ml 

«o^'^<Hl S^SflA-^ 37llfi^ ^iW, 37^9\ >iB^. 87flsq ^^^(inixture)S. ^^^^ 
srV^cf. HMM 71-^^11- ^^^V^ 5)-;^^oflAi ^o]Ai a^j£^ ;^l^^r>7l ^Sfl 37fle] 7]-^ ^^^^lo] 
^>-§-*>^c1-(N=3). 
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<73> ^ ^^<Hl^ife 47M^ ^>^(^oi^ ^^o\] 7l<ytb 01:51 ^^^^ 

^o]^ ^£<H1 7loltl: ^01^ ^o]^ ^V-S-^V*^ HMM 7l 

71- ^5i-ir ^4- ^ tfltb M-Bl-vfl ^olrf. 

^cil, -SH^Cceptral) ;^1-^<H1 ^Bfl ^1- ^5L7> ^o]b\<>\] 3^^-%- S\o]7}^ s\- 

<74> 1] 



Data 


MLE 


SIG 


SIG+WL 


LIN 


LIN+WL 


Training 


98.40 


98.58 


98.58 


98.58 


98.71 


Testing 


98.00 


98.00 


98.00 


98.00 


98.00 



SIG : sigmoid loss function 

LIN : linear loss function 

WL : weighted likelihood of correct class 



£ 3^ Sl91^ ^-£(LIN+WL)» ^>-g-s:>o^ HMM 71-^^1 » ^^€;>^ HMM ^1- M.^^ 

^ ^5}- il<^^i^. MCE ^s^sq- -i-'asl-Tfl tiV^ ^^7> #7>^«H1 rE)-e)- 
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o] cfloi] 7l^s>T3^ o]^^ ^^^^ HMM 7>^^1 ^^o]] A>-g-^l-;^l ^S):^, HMM ^1- 



<76> HMM 7]^ sl-s^-nlE-lo] MCE ^^-Bfl ^1- 7]^, HMM ^1- 7]^ 9] 47}^] ^ 

^}7] S. 2<HlAi ^ ^ 9X^o]^ HMM ^1: 7)1^^ ^J-Efl^ ^ Tll^V^ ^^^\^] 

7H> ^^V^ i^^^^Cf. 

<77> 2] 



Data 


ML 


MCE 


State 
Weighting 


HMM 
Weighting 


Training 


98.40 


98.71 


98.56 


98.81 


Testing 


98.00 


98.00 


98.50 


98.92 



OXC] ^ 7l^^ Apj-^ vfloIjA^ <^Bl ^1$. ^ ^^O] 
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HMM 7lH}-o^ o]^ Al^iEfloflAi ^>^^oil tflt!- ^^"^^ ^^^k'=>\] 

^o^^ ><'>-g-*M HMM 7>^^11- ^ cllol 

B^^fl cfltl- oiA^ ^^^ol oXp\] ^7>^^ ^c^^cf. SEt!:. ^Il-yr^ IJ"^^ HMM 7>^^]# 

Bf(delta) Tj]^^^ ol-§-^><^ tiV^^-^S. ^^^^^^ 7]^ s|-e).nlE-lS] MCE ^j-'g ^ ^ 
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[^J^^J- 11 

^^^o\] tfl§>cx^ m^^* ^^^^ ^^]; 

HMM ^1- 

21 

^7] m^^^ ^^^<^i -g-^^ 91^ ^^^^ ^^^^^^1- ^^^m ^^1 

1 — > 

#^^2] rfiB^si ^i-sit«>fl 7>#^i» SL9m ^^^] ^^^i^ 

^^1^^ HMM ^1: 
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31 

^1-71 HMM 7}^^]^ 2:7]^^ IS- ^^S)^ 

^^-2.3. HMM ^1- IJ-^. 



^7] HMM 7"l-#^lfil HMM^l # 7fl^S. ^^iMs]^ 

^^-^s HMM ^1- je.^ 



[^J^ll- 51 

^71 ^^^^ ^^1^, 

tilEiH] 3\.^<^]A^ Z^2^o^ ^7] HMM 7>f^^]l- J1^*H ^1^*>^ ^^1 

1- #^1-^^ ^>fe HMM ^# yj-*^. 



[^^^J- 61 
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^ ^1-^ 7]^ ^S.<^A ^91^ #2fli^ M-fe ^iB} ol-g.^><^ 

^-ir HMM ^1: wj"'^ . 



HMM 7>^^loll xi^^ ^tb wlBitil tzls^-i: ^^^^ ^^1; 

^7] ^91^ HMM 7}^^M tiV<^3r>^ 

♦ JE^^>^ s]-^ HMM ^1- 
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11 



iiH@ ei^ 



SI io 



S120 



S130 



S140 



S150 
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21 



31 

99 
98.8 
_ 98.6 
^ 98.4 



8 

■o 

I 



98 
97.8 
97.6 
97.4 



— S210 



I 



^S220 




— S240 



HMM 7^f^;^l«^l — S250 




"(faming data 



-lesifng data I 
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